Sphingolipid biosynthesis in cultured neurons. Down-regulation of serine palmitoyltransferase by sphingoid bases.
Addition of exogenous sphingosine homologues (D-erythro configuration) with different alkyl chain lengths (12 and 18 carbon atoms) to the medium of primary cultured cerebellar cells resulted in a decrease of serine palmitoyltransferase activity in a time- and concentration-dependent manner. This enzyme catalyzes the first committed step in sphingolipid biosynthesis. Half-maximal reduction of enzyme activity occurred after a 4-h treatment with 25 microM sphingoid bases. Maximal decrease (approx. 80%) was obtained after treating the cells for 4-8 h with 50 microM long-chain bases. When a biosynthetically inert sphingoid, azidosphingosine (10-50 microM), was fed to the cells, decrease of 3-ketosphinganine formation was much slower, reaching its maximum (approx. 80%) after 24 h. In contrast to D-erythro-sphingosine, L-threo-C18-sphingosine did not yield any decrease of serine palmitoyltransferase activity when added to the cells under identical experimental conditions. Decrease of serine palmitoyltransferase activity was fully reversible after removal of the long-chain bases from the culture medium. Activities of other enzymes of lipid metabolism, ceramide synthase, long-chain acyl-CoA synthase and choline phosphotransferase, were not affected by the addition of sphingoid bases, indicating that the down regulation of serine palmitoyltransferase is quite specific.